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LLE, VLE, VLLE
Design azeotropic distillation colums
Thermodinamics models
VLLE
No comercial equipment available
VLE comercial equipment can be adapted















 (ºC) ρorg ρaq (kg/m3) (N/m) 
1-butanol 117.73 0.362 0.021 92.59 854.9 977.9 123.0 0.0015 
Ciclohexane 80.72 0.997 0.0001 69.33 773.1 996.6 223.5 0.0497 
Toluene 115.63 0.988 0.0003 74.46 864.2 996.5 132.3 0.0255 
 
System water - butanol
System water - butanol
Without US With US


























Composition of the bynary vapor azeotrope
 Bibliography Without US With US 
x butanol 0.250 0.251 0.250 
Standard Deviation  0.027 0.011 
 





 (ºC) ρorg ρaq (kg/m3) (N/m) 
1-butanol 117.73 0.362 0.021 92.59 854.9 977.9 123.0 0.0015 
Ciclohexane 80.72 0.997 0.0001 69.33 773.1 996.6 223.5 0.0497 
Toluene 115.63 0.988 0.0003 74.46 864.2 996.5 132.3 0.0255 
 
System water - cyclohexane
System water – cyclohexane without US























 Bibliography Without US With US 
x cyclohexane 0.701 0.557 0.698 
Standard Deviation  0.258 0.036 
 
Composition of the bynary vapor azeotrope
System water – cyclohexane with US























 Bibliography Without US With US 
x cyclohexane 0.701 0.557 0.698 
Standard Deviation  0.258 0.036 
 
Composition of the bynary vapor azeotrope
equilibrium not affected by phase dispersion
velocity to reach the equilibrium depends
on phase dispersion
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There are systems that can be analyzed using
simple equipment since they are easily
homogenized
For the determination VLLE data is importat an
intimate contact between the two phases
Conclusions
This type of heterogeneous mixture could be 
dispersed by coupling an ultrasonic
homogenizer to the boiling flask
Other systems require more sophisticated
equipment because it is difficult to obtain a 
good phase homogenization
Thank you very much for your attention
